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rations. Such natural phosphate may contain as much as 3 to 4 per
cent of fluorine. Following the observation of McCollum and asso-
ciates, Tolle and Maynard ('28) at Cornell, Reed and Huffman ('28)
at Michigan State College, and others, demonstrated that feeding rock
phosphate caused loss of the reddish yellow color of normal teeth of
catde, and thickening and roughening of the mandibular bones.
McClure and Mitchell ('31) did not observe any outward changes in
the teeth of rats fed 0.03 and 0.06 per cent of fluorine. However, the
results of this investigation led them to the conclusion that fluorine,
particularly in the form of its more soluble salts, may cause its dep-
osition as an abnormal constituent in the bones, as demonstrated by
an increase above normal in the bone ash of the experimental rats.
Smith and Smith ('32) demonstrated the same outward abnormalities
in rats fed 0.05 per cent of sodium fluoride, and showed that the teeth
did not differ significantly from normal in chemical composition.
It had long been known that mottled enamel occurs in human
teeth in certain localities in many parts of the world. In human sub-
jects mottled enamel is characterized chiefly by the presence of dull
chalky white or paper white patches distributed irregularly over the
surface of the teeth. The teeth may appear dead white and unglazed.
Loss or normal translucency causes an unnatural glare in the mouth.
Such teeth frequently are pitted and corroded, and are structurally
weak; when decayed they do not hold fillings well. The mottling, or
staining, of these teeth is a secondary phenomenon, some never be-
coming stained. The stain varies from dark brown, almost black to
yellow, and is usually most pronounced on the upper central incisors.
These investigators point out that the stain tends to follow the lip line,
and suggest that exposure to light and air may be a factor in its pro-
duction.
Black ('16) examined motded teeth histologically and found that
the intercementing substance normally present between the enamel
rods is lacking. In severe cases the enamel prisms are not well calci-
fied. The defect occurs during tooth development, since the tip, when
first erupted, exhibits the typical white, unglazed appearance. Normally
formed teeth never become subsequently mottled. In general the
deciduous teeth are not affected, but a few mottled deciduous teeth
were observed in Indian children in Arizona. This indicates that
fluorine passes through the placenta with difficulty, and those teeth
which are enameled before birth tend to be protected.
Black ('16, I.e.) and McKay ('30) were the first to attribute this
abnormality to something in the water supply. The problem was solved
by Margaret Cammack Smith and her associates ('31, '32, '33) who
investigated the locality of St. David, Arizona, where mottled enamel
was endemic, and found it associated with excessive consumption of